













For linear and spherical 
top molecules
For symmetric top 
molecules
No simple form for 
asymmetric top molecules



































The Watson Rovibrational Hamiltonian
Rotational operators. 





and couple to rotation.
Instantaneous inverse moment-of-inertia tensor. 
Vibrations change the mass distribution and hence the 
moments of inertia (and even the principal axes).
  
Hamiltonian expanded in perturbation series,














































Fermi and Darling-Dennison/Coriolis 
resonance denominators
The ground state is resonance-free. Terms with no 
vibrational dependence have no resonance denominators,
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iijj 0 0 φijkl φijkl φiijk 0
F
5 0 0 0 φiijkl φiijjk 0 0
F
6 0 0 0 φiijjkk 0 0 0
  
Future Work
 U (pseudopotential) terms missing from 
VPT2 may be important when going to 
VPT4.
 σαβ equations need to be derived.
 Current constants are limited to triatomics 
(3 vibrational modes). The numerical 




Dr. John Stanton Justin Gong
  
VPT2 VPT4
x σαβ ταβγδ y σαβ ταβγδ ξαβγδεη
const. 0 Not Derived
(n
i























+½) 0 0 0
  
VPT2 VPT4
x σαβ ταβγδ y σαβ ταβγδ ξαβγδεη







































+½) 0 0 0 0 Not 
Zero!
0
